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RAIL TRANSPORTATION SYSTEMS - THAT HELP
US MEET OUR ENERGY REQUIREMENTS
Alvin J. Hurt, Jr.
Ortner Freight Car Company
Cincinnati, Ohio

Abstract
In direct relation with Economics of Energy, Energy and Power
Systems, and Energy Management is transportation of potential
energy. Within the scope of the United States energy movement,
the railroads play and will continue to play a vital role,
since coal is our major energy source for the present as well
as for the future.
The only way these huge amounts of coal can be moved over our
railroad network is through the establishment of a "System's
handling of bulk material,
Approach to transportation a
This paper will discuss these
pected improvements.

ting systems as well as ex

This paper today will deal with a very
vital and integral part of the total
energy picture - the transportation of
potential energy or as it is better known
today - coal.
I'm sure there is no doubt
in anyone's mind that the United States
has vast deposits of coal, both in the
Eastern and Western regions of our coun
try. There have been lengthy papers
given on that subject alone, so I willnot
discuss that point.
I just want it
clearly understood the magnitude of our
coal deposits. An easy way to impress
this fact on everyone is through a simple
fact:
"In one area of our country in
the Western section, there is enough
known coal reserves to supply the present
energy needs of the United States for
over 300 years." Can you imagine, that
is just the known reserves in one area.

deposits of this potential energy or coal,
a way must be found to transport it to
generating plants in order to convert it
into usable energy.
This cannot be just
a^ way to transport coal but it must be an
efficient and economical way.
There are several transportation schemes
for moving large volumes of coal to mar
kets: railroads, barges and slurry pipe
lines.
This paper will deal with meeting
these transportation requirements based
on efficiency and economy through rail
roading.
I am not going to discuss barges or our
inland waterway systems for they do not
serve, and are not capable of serving,
the majority of our generating stations,
since most stations are not located on
navigable barge waters.
In the event a
plant can be constructed to take advan
tage of our water systems, this is

So now that we have established that the
United States does have tremendous
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description of the system is dictated by
the unloading procedure.

certainly an economical method, providing
no trans-loading takes place while the
coal is enroute.
If this situation
exists, the competitive situation changes
quickly.

The two systems are: Rotary Dumping,
(Figure 1), in which the car is picked up
and rolled over to empty the car and
Bottom Unloading, (Figure 2), in which
the car can be unloaded through the bottom
without ceasing motion.

Slurry pipelines will not be discussed
for two reasons. First, I personally do
not feel, based on environmental, econo
mical and energy reasons, that they are
best for our energy program. Second, as
of this writing, the United States Con
gress has not passed the right of "Eminent
Domain" for slurry lines and until this
is done, there is no way these proposed
pipelines for handling Western coal can
be built.

Loading: In the majority of unit train
operations involved in coal hauls, the
loading takes place in a similar fashion.
Each train is flood loaded while moving
at approximately 1/2 mph. There are
several 'ways this flood loading can take
place but they all accomplish the same
goal by applying the same basic principal,
fast loading from some sort of stockpiled
area.
It takes 2 to 2 1/2 hours to load
a train of one hundred (1 0 0 ) 1 0 0 -ton
cars, no matter the car type.

Now, after that digression, I would like
to get back to my first statement on
transportation schemes involving rail
roads.
Railroads are and will be that
vital link between mine and plant. Some
people express concern that the railroads
cannot grow fast enough to handle the
growing coal market; this statement is
not valid.

Unloading: The current design of rotary
dump system usually includes a train posi
tioner. A fully loaded train arrives on
a loop track, railroad locomotives do
initial car spotting, then the positioner
takes over. Control and movement of the
entire train are handled automatically by
the positioning system. After each car
is spotted, the train is locked in posi
tion for dumping sequence by truck re
straints. The car dumper performs the
integrated sequence and clamps the car on
rail plates, rotates it up to 180°, dumps,
returns to original position, releases
clamps. All of this is done without un
coupling since most modern rotary trains
are equipped with rotary couplers.
This
positioning/dumping sequence continues
until the train is empty. Equipment
suppliers cite times of 2 minutes per car,
four hours per train.
This system is
shown diagramatically in (Figure 3).

Let's look at a few facts on this matter.
The railroads have time and time again
demonstrated a built in surge capacity
to meet its demand. At one point during
World War II, railroads were handling
twice as much freight and four times as
many passengers as they were in pre-war
times.
Railroads are no different than
any other business, if there is a demand,
the only way to meet it is with supply.
There definately is a demand to transport
coal now and in the future, and I can
assure you that the railroads, through
the establishment of a "System's
Approach", can and will meet this trans
portation demand efficiently and econo
mically .

The above mentioned system is a good
method for handling coal but in my opinion
the bottom unloading systems offer many
more advantages.
The most recent in
stallations of bottom unloading systems
use the self-clearing Rapid Discharge
design of car equipped with an automatic
door activating system that permits un
loading while the train is in motion.
Cars empty into either an undertrack
hopper or a space beneath a trestle.
In
the latter case, the space beneath the
trestle doubles as "live" storage area
reducing the coal handling requirements.

The balance of this paper will discuss
some of the "Total System" concepts
being applied by railroads in coal
handling.
First, we must remember that in any
system for coal handling, a cooperative
effort must exist between the mine, the
railroad and the user.
If any element
in this organization fails to perform,
the system fails. There are basically
two methods of transporting and handling
coal by rail that work within a "total
system" approach.
The type of car and
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(FIGURE 1)

DIAGRAM OF A ROTARY DUMP OPERATION

(FIGURE 2 ) DIAGRAM OF A TRESTLE UNLOADING IN MOTION SYSTEM
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(FIGURE 4 )

GEORGIA POWER COMPANY'S PLANT BOWEN UNLOADING A . 7000 TON TRAIN IN
20 MINUTES
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(Figure 4) shows a schematic of one of
these installations.

100-ton cars/day. These trains travel
an 800 mile round trip distance in around
50 hours - this includes loading and un
loading .

Trestle length depends upon the amount
of live storage desired. For efficiency,
the area should hold a full train load;
usually, several trains can be accommo
dated.
This provides unloading capacity
even if the belt system is inoperative,
a feature not available when undertrack
hoppers or rotary dumpers are used.
Further, this permits handling several
trains one after another with minimum
delay.

As each train enters the plant property,
travelling around the loop track, as seen
in (Figure 4), it slows down to 5 mph
by the time it reaches the beginning of
the trestle. Then, as the train passes
over the trestle, the doors on the cars
are signalled automatically to open and
discharge the coal. After the car is
empty, the doors are signalled closed.
The entire 70 car train is unloaded in
15 - 20 minutes without stopping.

There are several variations using the
"unloading in motion" system that can be
obtained.
The varied design and con
struction would depend on individual
needs and restrictions.
I would like to
briefly discuss several of these bottom
unloading trestle systems.

One of the big advantages in this type of
system over other systems is the labor
savings. It takes one man from the power
plant to unload this train and as you can
see, it does not take too much of his time.

Georgia Power's Plant Bowen is an excel
lent example.
This is a 3200 megawatt
generating facility with a burn rate of
approximately seven million tons of coal
per year, or four trains of seventy (70)

(FIGURE 5)

A similar system is used by Southwestern
Public Service in Amarillo to receive
their coal supply.
(Figure 5) The un
loading set-up is basically the same as
Georgia Power's but the type and distance

TRESTLE UNLOADING AT SOUTHWESTERN PUBLIC SERVICE COMPANY'S
HARRINGTON STATION
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travelled by the coal is very different.
They burn Wyoming coal and bring it approx
imately 1 0 0 0 miles one way. In this oper
ation, they unload a 1 0 0 car unit train
of 100-ton cars in 20 - 30 minutes with
out stopping and, again, with a one man
crew.
Another example of a trestle application
is at American Electric Power's Muskingum
Electric Railroad in Zanesville, Ohio.
Here a fully automated system exists.
They have two 15-car trains of Ortner
Rapid Discharge bottom-dump cars and two
computer run locomotives. The entire
operation is set-up on a computer system.
Each train shuttles the 36 mile round
trip distance six times/day - 5 days/
week. As one train is being loaded, the
other is moving toward the trestle for
unloading. When it arrives at the
trestle, the train automatically slows
down and while crossing, unloads the
cars automatically.

(5) Time - Saving minutes or hours,
time is valuable.
I would now like to briefly describe a
few operations that utilize the bottom
dump car in an "unloading in motion"
system where they were not able to take
advantage of a trestle. At Iowa Public
Service, they unload their automated cars
over a single hopper and immediately con
vey the coal from the hopper to make room
for the next car load. Railroad locomo
tives pull the train over the hopper at
approximately 1/4 mph while the doors are
automatically signalled opened and closed.
Union Electric (Figure 6 ) uses two large
undertrack hoppers built back to back for
receiving their coal and a quick takeaway
system. Similar as above, the railroad
locomotives pull the trains over the
hoppers at approximately 1 / 2 mph (faster
due to the two hoppers) and unload a 1 0 0
car train in approximately 2 1 / 2 hours.
With both of the hopper/bottom unloading
systems mentioned above, they still obtain
conservation of labor and equipment, ease
of operation and time savings, along with
other advantages and efficiencies. However,
they cannot achieve "live" storage which
is a big advantage, both economically
and physically. In a hopper system, the
restricting factors become the size of
hopper and the speed and capacity of your
takeaway system -- not the speed and abil
ity of the cars unloading.

This 30 car operation in a year's time
delivered over five million, tons of coal.
We know of no system that can compare
with this or the previously mentioned
ones.
In summary of bottom dump/trestle
systems, I would like to summarize the
advantages:
(1) "Live Storage"- This means that
the coal ic moved from under the
trestl.e directly into the power
plant bunkers. No double handling.

There are many ."unloading in motion"
systems scattered around the United States
and now in South America. They involve
movements from 18 to 1800 miles in one
way distances and take place in and under
every imaginative weather condition, from
the extreme cold of North Dakota and
Denver, to the heat of South America.

(2) Conservation Of Labor - When the
power plant has to furnish only
one man to unload a 1 0 0 car train,
that speaks for itself.
(3) Conservation Of Equipment - The
railroad is furnishing the power
to move the train through your
property. This means you do not
need to furnish the motive power
or something comparable.

Each time a new "unloading in motion"
system is constructed, changes are made
based on experiences drawn from previous
installations but, the original Concept
is retained, fast, efficient and economi
cal coal handling. The "unloading in
motion" system is still relatively new
having been developed in the last decade,
and the Ortner bottom dump Rapid Discharge
car (Figure 7) which forms the basis of
this system, has been tested and proven
only since 1963. But, I can assure you
that this "unloading in motion" system.

(4) Reliability - No matter what time
of day or night the train arrives,
you can always unload the train.
With an undertrack hopper arrange
ment, you might have to hold the
train until you can clear or repair
the hopper, dumper, belt, etc.
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railroads can and will meet the energy
transportation requirements of the future.

whether using a trestle or a hopper, is
the m o d e m system for now and the future.
And with these types of systems, the

(FIGURE 6)

(FIGURE 7)

HOPPER BOTTOM UNLOADING SYSTEM AT UNION ELECTRIC'S LABADIE PLANT

ORTNER "RAPID DISCHARGE" BOTTOM UNLOADING COAL CAR
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